Abstract-We construct company panel data sets for manufacturing firms in Belgium, France, Germany, and the United Kingdom, covering the period [1978][1979][1980][1981][1982][1983][1984][1985][1986][1987][1988][1989]. These data sets are used to estimate empirical investment equations, and to investigate the role played by financial factors in each country. A robust finding is that cash flow and profits terms appear to be both statistically and quantitatively more significant in the United Kingdom than in the three continental European countries. This is consistent with the suggestion that financial constraints on investment may be relatively severe in the more market-oriented U.K. financial system.
I. Introduction
T HERE is now a large microeconometric literature that investigates the role of financial factors in company investment decisions. Most studies find that financial variables such as cash flow help to explain investment spending. For some econometric models of investment, this relationship should not occur under the null hypothesis that company investment spending is not affected by financial constraints, and the evidence of excess sensitivity to cash flow is interpreted as suggesting the importance of such constraints. It is sometimes suggested that these financial constraints on investment may be the outcome of asymmetric information between firms and suppliers of finance. The excess sensitivity of investment to financial variables has been found to be less important for certain types of firms, such as those with close relationships to banks in Japan and Germany, and those which pay out high dividends in the United Kingdom and the United States. 1 Once we move away from a model of perfect capital markets in which financial decisions and real investment decisions are separable, we raise the possibility that different financial systems may have different effects on company investment. Heterogeneity across countries has been well documented, for example in patterns of investment finance, corporate ownership patterns, corporate governance rules, the market for corporate control, and the relative importance of different financial markets and institutions. 2 Differences between Anglo-American market-based and German or Japanese bank-based systems have received particular attention. It is sometimes suggested that the arm's-length relation between firms and suppliers of finance that tends to characterize the market-oriented systems may be less effective in dealing with problems of asymmetric information. If so, one consequence may be a higher cost premium for the use of external sources of investment finance, and a more severe effect of financing constraints. Perhaps surprisingly, there has been little investigation of whether these differences between financial systems may be related to differences in the effect of financial constraints on investment. 3 The aim of this paper is to begin an econometric investigation of this question. We construct company panel data sets for manufacturing firms in Belgium, France, Germany, and the United Kingdom, covering the period [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] . These data sets are used to estimate empirical investment equations and to investigate the role played by financial factors in each country. The main focus of the investigation is to compare results for the same investment model across different countries, rather than to compare competing econometric specifications within each country. We therefore emphasize results that appear to be robust to the choice of model specification. The models are estimated using GMM methods which control for biases due to unobserved firm-specific effects and endogenous explanatory variables. Some OLS and within-groups results are reported for comparison, and suggest the importance of controlling for these biases.
We estimate two types of investment equations, an errorcorrection model and an Euler-equation specification. The Euler equation is a structural model, explicitly derived from a dynamic optimization problem under the assumption of symmetric, quadratic costs of adjustment. This has the advantage that, under the maintained structure, the model captures the influence of current expectations of future profitability on current investment decisions; and it can therefore be argued that current or lagged financial variables should not enter this specification merely as proxies for expected future profitability. Unfortunately, this maintained structure of adjustment costs is very restrictive, as has been emphasized in the recent literature on investment under irreversibility. 4 We therefore also estimate a reduced-form error-correction model, in which the long-run formulation for the level of the capital stock is specified to be consistent with a simple model of the firm's demand for capital, but in which the short-run investment dynamics are found from an empirical specification search, rather than being imposed a priori.
It is important to consider what can be learned about the effects of financing constraints from the comparison of results across countries. For any one sample, it is well known that a significant coefficient on (say) a cash flow variable can be accounted for by cash flow acting as a proxy for omitted expected future profitability variables, rather than signaling that fluctuations in the availability of internal finance affect investment as a result of financing constraints. 5 However, to the extent that the relationship between current cash flow and expected future profitability is similar across countries, it may be that large and significant differences across countries in the estimated coefficients on cash flow variables are more likely to reflect differences in the effects of financing constraints. This is essentially the type of sample-splitting test that has been widely used in the literature on financing constraints and investment since the work of Fazzari et al. (1988) , where the sample-splitting criterion we focus on is the country where the firm is based. We also confirm that there are not big differences across our four samples in the ability of current or lagged cash flow variables to forecast future cash flow or sales growth.
Recently Kaplan and Zingales (1997) have criticized this methodology and presented a counterexample in which a firm that is more financially constrained, in the sense of facing a greater cost premium for the use of external finance, displays lower sensitivity of investment to fluctuations in cash flow. 6 Two observations on this critique are worth noting here. First, Kaplan and Zingales's analysis is conducted under the alternative hypothesis that all firms face financial constraints, and the question is whether differences in cash flow sensitivities are informative about differences in the degree of these constraints. It remains the case in their model that a firm facing no financial constraint (no cost premium for external finance) would display no excess sensitivity to cash flow. To the extent that we find insignificant cash flow effects in country A, and large and significant cash flow effects in country B, this remains consistent with the interpretation that financing constraints are unimportant in country A but may have a significant effect on investment in country B. Secondly, Kaplan and Zingales's example is derived in a model with no adjustment costs of any type; to the best of our knowledge, the robustness of their result has not been demonstrated in more realistic settings with adjustment costs or other impediments to capital-stock adjustment.
There are important differences between firms in the four countries we consider, and in the nature of the accounts data that were available for this study. The U.K. data refer to the consolidated accounts of company groups that are traded on the London Stock Exchange. The accounts data available for corporations in the other countries are generally not consolidated. The German data also refer only to stockmarket-quoted firms. The data for France and Belgium cover a wider range of firms that report accounts in those countries, and include some unquoted companies as well as some subsidiaries of larger firms. As the proportion of corporate activity accounted for by firms quoted on national stock markets varies considerably across these countries, it would not necessarily be desirable to restrict attention to quoted firms. It would certainly be desirable to have more comparable accounting data, preferably on a consolidated basis, but such data were not available for the French and Belgian samples. However, we were able to consider a subsample of independent French firms, for which the issue of consolidation is irrelevant, and a subsample of German companies for which consolidated accounts were available, to investigate the effect of this accounting difference on our results. The effect of other differences between accounting rules in the four countries is minimized by using recorded cash flows wherever possible, and by estimating values for the capital stock from the investment flows on a standard basis for each sample.
Partly as a result of these differences in the data available, the U.K. and German companies we study tend to be much larger than the French and Belgian companies. 7 Nevertheless we find that our investment, capital-stock, and sales series have rather similar time series properties across the four data sets. However, the results of the econometric investment models reveal some interesting differences between the four countries. Financial variables are found to be insignificant in Belgium, and to have small and only weakly significant effects in Germany and France, but to have large and highly significant effects in the United Kingdom. This finding is consistent with the suggestion that financial constraints on investment may be more severe in the more market-oriented U.K. financial system than in the continental European countries.
The remainder of the paper is organized as follows. Section II briefly describes the investment models that we estimate in this study; section III describes the data sets we use; section IV presents our empirical results; and section V concludes with a discussion of these findings.
II. The Empirical Investment Equations
We estimate two different econometric models of company investment, which allows us to consider the sensitivity of our empirical findings to the choice of model specification. The models we use are an error-correction model and an Euler equation. These are described in the following sections.
A. An Error-Correction Specification
The error-correction model was introduced into the investment literature by Bean (1981) . The basic idea is to nest a long-run specification for the firm's demand for capital within a regression model that allows a flexible specification for short-run investment dynamics to be estimated from the data.
We start from the assumption that, in the absence of adjustment costs, the desired capital stock can be written as a log linear function of output and the cost of capital. Letting k it denote the (natural) log of the desired capital stock for firm i in period t, y it denote the log of output, and j it denote the log of the real user cost of capital, we write the desired capital stock as
This is consistent with profit maximization subject to constant returns to scale and a CES production function, and nests the possibility of a fixed capital-output ratio ( ϭ 0); the log linear formulation with ϭ 1 is also consistent with a Cobb-Douglas production function, with or without constant returns to scale. The firm-specific intercept (a i ) may reflect a firm-specific markup parameter in a monopolistic competition framework, or a firm-specific distribution parameter in the production function.
To account for slow adjustment of the actual capital stock to the desired capital stock, we nest this within a general dynamic regression model. Implicitly this assumes that the firm's desired capital stock in the presence of adjustment costs is proportional to its desired capital stock in the absence of adjustment costs, 8 and that the short-run investment dynamics are stable enough over the sample period to be well approximated by the distributed lags in the regression model. We also assume that variation in the user cost of capital can be controlled for by including both time-specific and firm-specific effects. For example, if we consider an autoregressive-distributed lag specification with up to secondorder dynamics [an ADL(2,2) model], we have
where d t is a time dummy, i is an unobserved firm-specific effect and v it is an error term. Here we require the restriction (␤ 0 ϩ ␤ 1 ϩ ␤ 2 )/(1 Ϫ ␣ 1 Ϫ ␣ 2 ) ϭ 1 to be consistent with the long-run unit elasticity of capital with respect to output implied by equation (1). It is convenient to reparameterize this ADL model in error-correction form. Imposing the long-run unit-elasticity restriction, this gives
The validity of this restriction on the long-run properties of the model will be investigated in our empirical analysis. Error-correcting behavior then requires that the coefficient on the error-correction term (k i,tϪ2 Ϫ y i,tϪ2 ) be negative, so that a capital stock above its desired level is associated with lower future investment, and vice versa.
Finally, letting I it denote gross investment, K it the capital stock, and ␦ i the (possibly firm-specific) rate of depreciation, we use the approximation ⌬k it Ϸ I it /K i,tϪ1 Ϫ ␦ i to obtain a specification for the investment rate. To investigate the role of financial variables, we include additional current and lagged cash flow (C it ) terms. The error-correction model we estimate then has the form
As we emphasized in the introduction, the interpretation of these additional financial variables in this type of investment equation is ambiguous. Although a significant cash flow effect could reflect the presence of financial constraints on investment, it is also possible that such terms would be significant in the absence of financial constraints. By the presence of financial constraints on investment, we mean a situation where a windfall increase in cash flow-one that conveyed no new information about future profitability or investment opportunities-would nevertheless be associated with a rise in investment spending. However, if the firm faces strictly convex adjustment costs, for example, one can show that current investment depends on expected future changes in the desired stock of capital. 9 Then if information on cash flow helps to forecast output, for example, such information on cash flow will help to explain investment spending in a reduced-form model, even in the absence of financial constraints. For this reason we focus on differences in the effects of cash flow variables between samples of firms located in different countries, subject to the qualifications noted in the introduction. We also investigate directly whether current or lagged cash flow variables forecast future sales growth or profitability differently across our four data sets.
B. An Euler-Equation Specification
Whereas the error-correction model can be regarded as an empirical generalization of the first-order condition for the optimal capital stock in a static factor demand model [such as equation (1)], the Euler equation is based on an explicit theoretical generalization of this first-order condition to the case of strictly convex costs of adjustment. Euler-equation models were introduced into the investment literature by Abel (1980) . The version of the Euler-equation model we estimate is based on Bond and Meghir (1994) . This is a relation between investment rates in successive periods, derived from dynamic optimization in the presence of symmetric, quadratic adjustment costs. Under these assumptions, and as long as we assume that expectations are formed accordingly, the Euler-equation model has the advantage of controlling for all expectational influences on the investment decision. Evidence of misspecification associated with the role of financial variables in this model is less easily explained away as merely capturing an expectational influence. 10 The firm is assumed to maximize the present discounted value of current and future net cash flows. Letting L it denote variable factor inputs, w it the price of variable factors, p it I the price of investment goods, p it the price of output, ␤ tϩj t the nominal discount factor between period t and period t ϩ j, ␦ the rate of depreciation, F(K it , L it ) the production function gross of adjustment costs, G(I it , K it ) the adjustment cost function, and E t ٪ the expectation operator conditional on information available in period t, the firm solves
The Euler equation characterizing the optimal investment path relates marginal adjustment costs in adjacent periods. This can be written as
Assuming competitive markets and that F(K it , L it ) is constant returns to scale, and specifying
where
is the gross operating profit and J it is the real user cost of capital. The coefficients ␣ 1 , ␣ 2 , and ␣ 3 can be shown to be positive, and the left-hand side of equation (7) is increasing in (I/K) it . Current investment is positively related to expected future investment and to the current-average-profits term (reflecting the marginal profitability of capital under constant returns), and negatively related to the user cost of capital. An attractive feature of the Euler-equation model is that all relevant expectational influences are captured by the one-step-ahead investment forecast. To implement this model, we replace the unobserved E t (I/K) i,tϩ1 by the realized (I/K) i,tϩ1 plus a forecast error, and take this (I/K) i,tϩ1 term to the left-hand side to obtain an econometric model that is linear in variables. 11 We also replace the cost-of-capital term by time effects and firmspecific effects, and include a term in the output/capital ratio that may be introduced either by nonconstant returns to scale or by monopolistic competition in the product market. The resulting empirical specification is
Unlike the error-correction model, the structure of the Euler-equation model should control for the influence of financial variables on expectations of future profitability, at least in the case of symmetric, quadratic adjustment costs. Under the null of no financial constraints, it can be shown that ␤ 1 Ն 1, ␤ 2 Ն 1, ␤ 3 Ͼ 0, and (under constant returns to scale) ␤ 4 Ն 0. 12 Under the alternative, investment spending 10 The same comment applies to the Q-model. We do not consider a Q-model here, because we wish to include unquoted companies in our samples, and because stock-market data were not available in all four countries. Another possibility would be to construct a measure of marginal q based on econometric forecasts of future cash flow rates, as in Abel and Blanchard (1986) and Gilchrist and Himmelberg (1995) . However, this approach does not have a structural interpretation in the usual adjustmentcosts model, as discussed in footnote 5 of Abel and Blanchard (1986) . Some problems with investment Euler equations are discussed in Oliner, Rudebusch, and Sichel (1995) . 11 Notice that this normalization switches the signs on (⌸/K) it and J it . Other normalizations are considered by Johansen (1994) and Whited (1992) . 12 It is possible to show that
is treated as constant, is the markup coefficient in a monopolistic compe-is positively related to cash flow or profits through the effect of financial constraints. The basic Euler equation (8) is then misspecified. Since the gross operating profits term (⌸/K) it in equation (8) will be highly correlated with cash flow, the prediction of a negative sign on this term may be expected to fail in the presence of financial constraints.
The main aim of our study is to investigate whether robust results are obtained across countries from these alternative investment models, not to evaluate them as rival specifications. It would not make much sense to compare, in terms of goodness of fit, the largely empirically derived error-correction model with the more structural Euler equation. Moreover, the validity of these equations is not mutually exclusive. The Euler equation is not inconsistent with the CES assumption used to obtain the error-correction model; and the error correction model is not incompatible with the assumption of symmetric, quadratic adjustment costs. 13 If we were completely confident that adjustment costs take this particular form, there would be little gained by considering the error-correction model in addition to the Euler equation. Otherwise the error-correction model can be regarded as an empirical approximation to some more general adjustment process, albeit at the cost of compounding influences from the expectations-formation mechanism and the adjustment dynamics into the same reduced-form regression coefficients.
III. Data
We use panel data on company accounts covering the period 1978-1989. 14 All firms have their main activity in manufacturing, and firms with fewer than 100 employees in their first year in our sample were excluded. Firms that had engaged in major merger or acquisition activity were also excluded wherever possible, as the standard models of investment may not characterize these discrete adjustments very well.
The U.K. sample comprises 571 firms quoted on the London Stock Exchange for which consolidated accounts data were available from Datastream. Some of these companies have branches and subsidiaries overseas, whose activities will be included in these data. The French and Belgian samples comprise 1,365 firms and 361 firms respectively, for which unconsolidated accounts data have been collected by INSEE in France and the central bank in Belgium. These need not be stock-market-quoted companies, and may include subsidiaries of foreign companies. 15 The German sample comprises some 228 quoted Aktiengesellschaft (AG) corporations, for which unconsolidated accounts data were available from the Bonn Data Bank. This sample contains most of the quoted manufacturing AG firms in Germany for which sufficient years of data were available.
The main variables we use are flows of investment, sales, and gross operating profits. Investment spending is obtained from the account of sources and uses of funds, and not inferred from changes in the balance sheet. For Germany and the United Kingdom, we construct a measure of cash flow by adding back reported depreciation to reported profits net of interest and taxes. For Belgium and France, we obtain an equivalent measure of cash flow by subtracting costs of materials, the wage bill, interest, and taxes from sales. For comparability across countries, we use real sales as a proxy for output, even though a measure of value added was available from the company accounts in the Belgian and French data. Experiments showed that very similar results were obtained for these countries when this measure was used instead of sales.
A measure of the stock of capital at current replacement cost was estimated from the flow data on investment using a standard perpetual inventory method for each sample. The starting value was based on the net book value of tangible fixed capital assets, adjusted for previous years' inflation. Subsequent values were obtained using accounts data on investment and disposals, national price indices for investment goods prices, and a depreciation rate of 8% assumed to be common to all countries. Further details of this calculation can be found in the data appendix. We have also experimented with other measures of the capital stock based on the reported gross and net book values of tangible assets; our results remained very similar when using these alternative measures. Table 1 presents some basic features of these data sets. The size distribution of all the samples is highly skewed, with mean employment 2-7 times higher than median employment. The U.K. and German firms are clearly much larger on average than those in our French and Belgian samples, and the former samples are also more skewed. The French and Belgian firms had similar employment levels on average in 1985, but the French sample contains some much larger firms than the Belgian sample. Table 2 reports the mean values of the variables used in our econometric analysis between 1981 and 1989. The investment rates (I/K) appear very similar on average in these data sets. However, the average growth of real sales (⌬y) is larger on average for Belgium and the United Kingdom than for our French and German samples. The cash flow rates (C/K) and the gross operating profit rates tition framework, and is the returns to scale of the gross production function.
13 See Nickell (1985) for further discussion of the links between adjustment costs and error-correction models.
14 We do not have access to French and Belgian data for earlier years. Data are not readily available on a consistent basis for German firms after 1989, following a major reform of German accounting law (Bilanzrichtliniengesetz). We thus maintain this common sample period to facilitate comparison of results across the four countries.
(⌸/K) are quite similar across the four samples. The sales/ capital ratio (Y/K) is smaller on average in our U.K. sample, which may reflect in part the average size of the firms in the samples and in part the netting out of intragroup sales in these consolidated accounts.
IV. Empirical Results

A. Time Series Properties
We begin our empirical investigation by considering the time series properties of our main variables. This is important for two reasons. First, the long-run unit elasticity of capital with respect to output, imposed in our errorcorrection specification, implies that if the logs of both capital stock and real sales measures are I(1) variables and the log of the real user cost of capital is I(0), then the log of the capital/sales ratio should also be an I(0) variable [see equation (1)], implying that the logs of capital and real sales are cointegrated. We can test this restriction by considering the unit root properties of the capital, sales, and capital/sales ratio. Secondly, random-walk properties for any of the variables used in the investment equations could lead to an identification problem for our preferred GMM estimates, which rely on lagged levels of the series providing informative instruments for subsequent first differences.
Given that our panels contain large numbers of firms observed for a small number of time periods, and that asymptotic distributional approximations rely on the number of firms becoming large with the number of periods assumed fixed, we can test the null hypothesis of unit roots by estimating simple AR(1) specifications using ordinary least squares (OLS) and considering conventional t-tests. 16 Table 3 reports these OLS estimates and heteroskedasticityconsistent asymptotic standard errors for the log of the capital stock, real sales, and capital/sales series. Within-groups and first-differenced GMM estimates are also reported for comparison, and will be discussed further below. 17 For our capital-stock series the unit root hypothesis is not rejected for three of the four samples, and for our real-sales series the unit root hypothesis is not rejected for two of the four samples. As the point estimates exceed 0.99 in the remain-16 See Bond, Nauges, and Windmeijer (2001) and Hall and Mairesse (2001) . OLS estimates of autoregressive coefficients will be biased upwards under the alternative of a stationary AR(1) process with unobserved firm-specific effects, so finding OLS estimates significantly below 1 provides evidence against the unit root hypothesis. The test procedure could be misleading if higher-order dynamics are present, or if the series are measured with error. However, we obtained very similar results considering OLS and IV estimates of AR(2) specifications.
17 All results were computed using DPD98 for Gauss (Arellano and Bond, 1998) , and year dummies are included in all the specifications we report. The GMM results reported are one-step estimates. All standard errors reported are asymptotically robust to heteroskedasticity. ing cases, it seems reasonable to regard both series as I(1) or borderline I(1) variables. However, for the log of the capital/ sales ratio we find that the unit root hypothesis is rejected for all four countries. This suggests that the capital-stock and real-sales series are cointegrated, consistent with the long-run proportionality imposed in our error-correction model. Stationarity of this error-correction term is also important for the estimation of our error-correction model of investment. Consistent estimation of dynamic models like equation (4) or (8) should allow for the presence of unobserved firm-specific effects and the fact that our panels cover relatively few time periods. Lagged dependent variables are necessarily correlated with firm-specific effects, so OLS levels estimates are subject to an omitted variable bias. The within-groups estimator, which is OLS after transforming the data to deviations from firm means, eliminates the firm-specific effects, but the transformation itself induces a simultaneity bias in autoregressive models estimated from short panels. In the baseline AR(1) specification
which approaches a random walk as ␣ 3 1, the OLS estimate of the autoregressive coefficient ␣ can be shown to be biased upwards for ␣ Ͻ 1, whereas the within-groups estimate can be shown to be biased downwards. 18 To avoid these biases, our main results are estimated using a first-differenced GMM estimator which eliminates the firm-specific effects by differencing the equations, and then uses lagged values of endogenous variables as instruments. If the error term (v it ) in levels is serially uncorrelated, then the error term in first differences is MA(1), and instruments dated t Ϫ 2 and earlier should be valid in the differenced equations. Under this assumption, consistent parameter estimates can be obtained. If the error term in levels is itself MA(1), then only instruments dated t Ϫ 3 and earlier will be valid; and so on. We test the validity of the instruments used by reporting both a Sargan test of the overidentifying restrictions, and direct tests of serial correlation in the residuals. 19 One potential concern with this estimator relates to identification and weak instruments. In the AR(1) model (9), first differences ⌬x it are uncorrelated with past information if ␣ ϭ 1, so the first-differenced GMM estimator does not identify ␣ in this case. More generally, Blundell and Bond (1998) show that the correlation between ⌬x it and lagged levels of the series becomes weak as ␣ 3 1, and the first-differenced GMM estimator can be subject to large finite-sample biases. Simulations reported in Blundell and Bond (1998) indicate that the first-differenced GMM estimates of ␣ are biased downwards in this case. 20 One indication of whether these biases are likely to be serious in practice can be obtained by comparing the GMM estimates of ␣ in these AR(1) models with the OLS levels and within-groups estimates, which are likely to be biased upwards and downwards respectively. For the log of the capital/sales-ratio series in table 3, we find that the GMM estimates lie above the within estimates in all four countries. 21 In contrast, for the capital-stock series the GMM estimates lie below the within estimates in all four samples, and this occurs for the sales series in three of the four samples. We tentatively conclude that this finite-sample bias due to weak instruments is unlikely to be a major problem provided we impose the long-run unit-elasticity restriction and work with the stationary capital/sales-ratio series in our error-correction model. 22 In table 4 we report alternative estimates of AR(1) specifications for the remaining variables used in our errorcorrection model. For all three variables we clearly reject the hypothesis of a unit root, and in all cases the firstdifferenced GMM estimates lie above the corresponding within-groups estimates. There do not appear to be serious 18 See respectively Hsiao (1986) and Nickell (1981) . 19 See Arellano and Bond (1991) for further details of these procedures. 20 Nelson and Startz (1990) and Staiger and Stock (1997) provide more general analyses of the effects of weak instruments on instrumental variables estimators. 21 The instruments used to compute these GMM estimates were lagged levels of the series dated t Ϫ 2 and t Ϫ 3. We report p-values for the Sargan test (that is, the probability of generating the calculated Sargan statistic under the null of valid instruments), which indicate a possible bias in our results for the log of the capital/sales ratio in France.
22 Blundell and Bond (2000) also find that imposing a constant-returnsto-scale restriction can improve the properties of the first-differenced GMM estimator in the context of estimating a production function. biases associated with the use of lagged levels as instruments for subsequent first differences of these series in our samples. The investment-rate series are found to be positively autocorrelated in all four countries, with our preferred estimates of ␣ being in the range 0.2-0.3. We find no persistence in real sales growth, except in the United Kingdom, but more persistence in cash flow rates, particularly in the United Kingdom.
B. Investment Equations
Table 5 reports our GMM results for an error-correction model of the form outlined in equation (4). The instruments used were the lagged values of all right-side variables dated t Ϫ 2, t Ϫ 3, . . . , t Ϫ 6, which allows for contemporaneous correlation between these variables and shocks to the investment equation, as well as correlation with unobserved firm-specific effects. 23 We find that the error-correction terms are correctly signed and significantly different from zero in all four countries, and that sales growth has a positive short-run effect on investment rates that is statistically significant in all four samples. Perhaps more interesting are the differences across countries in the coefficients on the cash-flow variables. In our Belgian sample, we find that neither current nor lagged cash flow has a significant effect on investment, even in this reduced-form specification. 24 At the other extreme, in our U.K. sample we find that current cash flow has a large positive and highly significant coefficient. Results for the German and French samples are intermediate. Current cash flow has a significant coefficient in Germany, but the long-run effect of an increase in cash flow on the firm's capital stock is much smaller than in the United Kingdom. Lagged cash flow has a statistically significant coefficient in France, but the long-run effect of cash flow on the capital stock is even smaller in this case. Based on our results for the error-correction model, the sensitivity of investment spending to fluctuations in cash flow appears to be much greater in the United Kingdom than it is in Belgium, France, or Germany. 25 For comparison, table 6 reports the within-groups estimates for this model. Noting from equation (3) that the coefficient on the error-correction term, ␣ 1 ϩ ␣ 2 Ϫ 1, depends on the sum of the autoregressive parameters in the underlying ADL specification (2), we can first observe that the GMM estimates of ␣ 1 ϩ ␣ 2 lie above the within-groups estimates in three of the four samples. The within-groups estimates suggest significant positive coefficients on current sales growth in Germany and on current cash flow in Belgium. These differences from the GMM estimates are both consistent with the possibility of simultaneity biases affecting the within-groups results. However, the result that cash flow has a larger effect in the U.K. sample is again found in these within-groups estimates. We have experimented with a variety of alternative instrument sets and more general dynamic specifications, and found that this pattern is a robust feature of the results for our errorcorrection models of investment.
One possibility noted earlier is that cash flow plays a more prominent role in this kind of reduced-form investment equation in one sample simply because current or lagged cash flow variables are more useful for forecasting future sales growth or future profitability in that sample. In part this is the motivation for considering structural Eulerequation models, which control for the influence of expected future profitability on current investment decisions, albeit under a restrictive assumption about the form of adjustment costs. We can also consider this issue more 23 That is, both current sales and current cash flow are treated as potentially endogenous variables in the investment equation. In addition to the Sargan test, we also report direct tests for first-order (m1) and second-order (m2) serial correlation in the differenced residuals. These are asymptotically standard normal under the null of no serial correlation, and indicate the expected first-order moving-average serial correlation in our first-differenced residuals. 24 The joint test that the coefficients on the current and lagged cash-flow terms are both zero has a p-value of 0.273. 25 It is perhaps worth noting that we found significant cash-flow effects for all four countries in more restricted reduced-form specifications. There is some indication that the cash-flow variables proxy for omitted dynamics in these simpler dynamic specifications. Lagged investment rates predict future sales growth in all four countries. Consistent with the AR(1) specifications in table 4, lagged sales growth is informative only in the United Kingdom. Lagged cash flow does help to forecast sales growth in three of the four samples, but is not noticeably more informative in the U.K. sample than in Germany or Belgium. Lagged sales growth predicts future cash flow rates in all four countries, and cash flow rates are negatively related to past investment. Lagged cash flow does help to forecast future cash flow rates in all four countries. Consistent with the AR(1) models in table 4, there is some evidence that the cash flow rate is more persistent in the U.K. sample than in the other three countries. However, the sum of the coefficients on the two cash-flow terms is not much higher for the United Kingdom than for Belgium, where we find no significant effect of cash flow in our error-correction investment models. These results do not suggest that cash flow would play a very different role in conditioning expectations of future sales growth or future profitability in the United Kingdom from that in the three continental European countries, although this may account for part of the difference in the cash-flow effects found in our reduced-form investment equations.
To investigate this possibility further, table 7 reports GMM estimates for the Euler-equation specification set out in equation (8). The instrument set used here includes variables dated t Ϫ 2, which were found to be invalid instruments for this specification in an earlier study using U.K. data by Bond and Meghir (1994) . 26 The coefficients on the lagged investment terms are correctly signed in all four samples, but much smaller in absolute value than suggested by the derivation of this model in the absence of financial constraints on investment. 27 The coefficient on the grossoperating-profits term is positive in all four cases, and significantly different from zero for France and the United Kingdom, which is contrary to the theoretical prediction under the null of no financial constraints. This effect is again much stronger in the U.K. sample, and the overidentifying restrictions are rejected, as would be expected if the model is seriously misspecified. Our results for the U.K. sample are very similar to those obtained using t Ϫ 2 instruments by Bond and Meghir (1994) .
In table 8 we report GMM estimates of the Eulerequation model using only instruments dated t Ϫ 3 and earlier. The exclusion of instruments dated t Ϫ 2 substantially reduces the precision of the parameter estimates. In our smallest sample, for Germany, we then fail to identify any significant investment dynamics. However in the other three samples, the coefficients on the lagged investment terms increase in absolute value towards the values that should characterize the adjustment of capital in the quadratic adjustment costs model. For Belgium and France, the coefficient on gross operating profits is not significantly positive in these results. For the United Kingdom, however, the positive coefficient on the profits term remains large and highly significant, and the validity of the overidentifying restrictions remains doubtful.
For each of the investment models we have considered, the cash-flow and profits variables appear to play a much more important role in the sample of U.K. firms than in the remaining countries. Although the U.K. sample contains much larger firms than the French and Belgian samples, and some previous studies have found stronger evidence of financial effects on investment among larger firms, 28 we can be reasonably confident that this finding is not driven by differences in firm size. First, the size distribution of firms in our German sample is quite similar to that in our U.K. sample (see table 1), but we find much weaker effects from financial variables in our German results. Secondly, we used a subsample of large French companies to investigate the effect of firm size directly. 26 The instruments used were the lagged values of all right-side variables dated t Ϫ 2, t Ϫ 3, . . . , t Ϫ 6. We also checked the time series properties of the variables included in the Euler-equation specification, and confirmed that all these series appear to be stationary in our samples. 27 See the discussion of these coefficients following equation (8). 28 See Devereux and Schiantarelli (1990) . Finally we investigated the effect of using consolidated or unconsolidated accounts data on our results. Recall that our data for the U.K.-where we have found the strongest effects from cash flow-are consolidated accounts for company groups, whereas our data for the remaining countries are unconsolidated accounts for individual corporations. Clearly there is a possibility that the investment spending by a subsidiary is constrained by the cash flow of the company group as a whole, rather than by the cash flow of the subsidiary itself, and that this will not be detected by regressing the subsidiary's investment on its own cash flow using unconsolidated data. Notice that in this case we would be underestimating the effect of financial constraints in France, Germany, and Belgium, rather than overestimating the importance of financial constraints in the United Kingdom.
To investigate this possibility, we used a subsample of 437 independent French firms that are not subsidiaries of larger companies, 29 and a subsample of 87 German companies for which consolidated company accounts were also available in the Bonn Data Bank. 30 The firms in the independent French subsample tend to be small, with mean and median employment in 1985 of 214 and 184 respectively. The firms in the consolidated German sample are much larger on average than in any of the other samples we have used, with mean and median employment in 1985 of 37,317 and 7,669 respectively.
The results of estimating our investment equations on these subsamples are also reported in tables A3 and A4 of the results appendix. The results for the independent French subsample are mixed, with no significant cash-flow effects found in the error-correction model, but with less satisfactory results for the Euler equation than found for the large French firms. For the subsample of consolidated German accounts, the coefficient on cash flow in the error-correction model is higher than for our main sample of unconsolidated German accounts, but this coefficient is estimated imprecisely. Overall these comparisons do not suggest that the differences between our results for the United Kingdom and for Belgium, France, and Germany are primarily driven by this difference in the level of aggregation at which the company data are available, although it would be interesting to investigate this issue further.
V. Conclusion
A consistent pattern emerges from our results. For Belgian companies, we find no significant cash flow effects in the error-correction model, and we do not reject the Eulerequation specification derived under the null of no financial constraints. For U.K. companies, we find a large and significant cash flow effect in the error-correction model, and we clearly reject the basic Euler-equation specification; in particular, the large and significant positive coefficient on the gross-operating-profits term is inconsistent with the basic Euler equation. The results for French and German companies are intermediate: in the error-correction model, we find statistically significant cash flow effects, but much smaller than those found in the United Kingdom. A robust result across both models is that the sensitivity of investment to financial variables is both statistically and quantitatively more significant in the United Kingdom than in France, Germany, or Belgium. This difference does not appear to be accounted for by differences in the size distribution of firms, or in the nature of the company-accounts data available for the United Kingdom.
The significance of cash-flow terms in the errorcorrection model could in principle reflect expectation formation rather than financial constraints. 31 However, we do not find big differences across countries in the power of cash-flow variables to forecast future sales growth or future profitability in the context of simple econometric forecasting equations. This interpretation is also less appealing in the context of the Euler-equation model, where the model derived under the null of no financial constraints is strongly rejected in the U.K. sample. 32 The availability of internal finance appears to have been a more important constraint on company investment in our sample of U.K. firms than in our samples of continental European firms over the period [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] . This finding is consistent with the suggestion that the market-oriented financial system in the United Kingdom performs less well in channeling investment funds to firms with profitable investment opportunities than do the continental European financial systems. However, we caution that we have not tested this hypothesis directly, and our results are doubtless consistent with other interpretations. The accounts data avail-29 These independent firms are defined as not being subsidiaries of either a French or a foreign company during the sample period, and as not having subsidiaries themselves. 30 Because the sample size is much smaller, our results for the consolidated German subsample do not use instruments dated t Ϫ 5 or t Ϫ 6. 31 As pointed out by Kaplan and Zingales (1997) , the difference between a large cash flow coefficient in the United Kingdom and smaller (but significant) cash flow effects in France and Germany does not necessarily indicate that financing constraints are more severe in the United Kingdom. However, the contrast between significant cash flow effects in the United Kingdom and insignificant cash flow effects in Belgium is more compelling.
32 Previous research using U.K. data also indicates that this excess sensitivity of investment to cash flow is concentrated among observations on low-dividend-paying companies, which is consistent with the presence of relatively severe financial constraints on investment spending for these firms. See Bond and Meghir (1994) . able for this study were not as consistent across countries as we would have liked. Moreover, models of financial constraints predict that investment is only constrained when desired investment exceeds the supply of internal finance; it may simply be that our results reflect transient differences in the frequency of this event within our samples, rather than deeper differences in the effects of different financial systems. Discriminating between these alternative interpretations will require more detailed comparative analyses of the investment behavior of different types of companies across countries; we believe this to be an important challenge for future research.
DATA APPENDIX
The company datasets for the four countries are obtained from different sources. For France, we obtain data on large and medium-size firms from INSEE, which collects them from fiscal sources of the Ministry of Finance. Therefore these French data are the unconsolidated accounts of these corporations. For Belgium, we have access to the unconsolidated balance sheets and income accounts of a selected sample of large and medium-size Belgian corporations. This sample has been built by the Banque National of Belgium, which collects the data from the Commerce Court. In fact, by law, all Belgian firms must register their annual accounts, which are sent to the National Bank of Belgium. These French and Belgian companies need not be stock-market-quoted, and may include subsidiaries of foreign companies.
The U.K. sample comprises the consolidated accounts of companies quoted on the London Stock Exchange, which were obtained from Datastream. Finally, the German data have been collected at the University of Bonn. They include basically all the quoted manufacturing Aktiengesellschaft (AG) corporations for which sufficient years of data were available. These are all quoted firms, but the data available are unconsolidated accounts for these corporations. 33 We use panel data on company accounts covering the period 1978-1989, even though for the United Kingdom and Germany longer time series were available. All firms have their main activity in the manufacturing sector, and firms with fewer than 100 employees in the first year of observation were excluded. The initial samples of firms which satisfied these requirements were 1,473 firms for France, 410 firms for Belgium, 600 firms for the United Kingdom, and 287 firms for Germany.
We attempted to use variables that are reasonably comparable across countries, even though the national accounting definitions are not precisely the same. The French and Belgian accounts have very similar definitions of the main variables. The U.K. and German accounts provide more limited information on costs, and the U.K. accounts report commercial depreciation rather than fiscal depreciation.
The main variables we use are flows of investment, sales, gross operating profits, and cash flow. Investment spending is obtained from the account of sources and uses of funds, and not inferred from changes in the balance sheet. We use sales as a proxy for output. For the French and Belgian data, a measure of value added was also available from the accounts. All the flow variables were deflated using output price indices at the sectoral level.
A measure of the stock of capital at current replacement cost p t I K t was estimated from the flow data on investment p t I I t using a standard perpetual inventory method, in a similar way for each sample:
where K t ϭ capital stock, p t I ϭ price of investment goods, I t ϭ real investment, ␦ ϭ depreciation rate (8%).
The starting value was based on the net book value of tangible fixed capital assets in the first observation within our sample period, adjusted for previous years' inflation. For France, Belgium, and Germany, where the reported net book value of assets subtracts the fiscal depreciation allowed for tax purposes rather than commercial depreciation, we have corrected this measure by taking into account accelerated fiscal depreciation. This correction lowers the value of accumulated depreciation, and thus increases the net book value of assets. Subsequent values were obtained using accounts data on investment and disposals, national price indices for investment-goods prices, and a depreciation rate of 8% assumed to be common to all countries.
For France and Belgium, we construct a measure of gross operating profits ⌸ by subtracting the total wage bill from value added. The measure of cash flow C is then computed from gross operating profits by subtracting payments of interest and taxes. This method was not possible for the United Kingdom and Germany, because we do not have data on value added. In these cases we computed cash flow by adding back reported depreciation to reported profits (net of interest and taxes). Gross operating profits were then obtained by adding back interest payments and taxes to this measure of cash flow. These top-down and bottom-up methods should yield equivalent measures of gross operating profits and cash flow.
After computing the main variables used in the investment models, we excluded observations where the change in sales suggested that a major merger or acquisition (or disposal) had occurred, since it is not clear that such large adjustments would be well characterized by the usual investment models. We also excluded observations which appeared to contain substantial outliers. Specifically, observations were discarded if the investment rate exceeded 1, if real sales increased or decreased by more than a factor of 3, or if the observed ratio of either sales, gross operating profits, or cash flow to the capital stock fell in the first or the last centile of the empirical distribution for each country. In these cases we retained the longest available time series of consecutive annual observations for the firms affected. We also required that at least six consecutive annual observations be available for the firms included in our final samples. These criteria resulted in a loss of respectively 7.3%, 11.9%, 5.0%, and 21.3% of our initial observations for France, Belgium, the United Kingdom, and Germany.
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33 For example, Audi, which is an almost wholly owned subsidiary of Volkswagen, nevertheless has a separate listing. 
